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Téléphone : 01 39 63 55 11 - International : +33 1 39 63 55 11
Télécopie : (33) 01 39 63 53 30 - International : +33 1 39 63 53 30
		   
	 !"|  %&'(" !"
  !"|#$ !" ¯
½lÁ ½ XYVy p Z|  o Y;Zh6`YwuY o YEakh o Y[awcEya
duy|t obp x[YabakY[d o Y[akhduyuY¼x p yh o cEylhbYVamdututu[`Y[ZY[yh£cE o Y
Wcµ
	 pvo w p yuycvx[Y[ZY[yhwuYÄx p wgYv§VY|t op  g WY[ZY|wuY0©Y[yhcE pvo aih oWYax p ZtuY0f6Yv§ Ç cEyaxY o cetut pEo h¬y p da
t o `Y[abY0ylh p yaduyYÄy p du©vY[YcEtut obp x U YduÈx p yakakhbY Wc>cEycEjlabY o YaIw;`Y0tGY0ywcEyuxYawuYw p yuyV`YYacEÅuy¸wuY
w;`Yw6du o YduyY  pvo yYZµceflZµcEYÄY0fgcvx[hbYMwgd±y p Z|  o YµwuY o Yvakh o Ya o Ydgat p d o h p dgh pvo w p yuycvxY0ZµY0ylh
©EcEwuYv§ p dacEtut¢Y[ p yaixY0hbhYZhbY gÁËg¿ºÂ¬Ã½lÃ°e½¾¬¿Þ[½l §Y0YIY[akhy ¦ `Y o Y[d o YcEd"y p Z'  o Y
wuY o Y[vamh o Ya;cE pvo axYa]x p yh o ceyhY[a|yYa p yh]tcva|yV`YxY[ababcE o Ya§ly p yXy p da]c qmp duh p yuaÄwuYa]c o xa]wuY
abY o ³ceabcEhb p y¸wcEya|Yµ o cEt U YceÅuywuY o `Y[wgdu o Yµc2acehbd o cEhb p ycEdwuY[aba p da]wgd¥y p Z'  o YMwgY o YEakh o Y[a§
rÆyak-¢y	 Zt pEo hYdY[Y U Y0d o akhkdY|w	 pvo w p yuycExY[ZY[yhIY0hw	îcE p xcEhb p y"ced o ccvakabY wgY o Y[}akh o Y[aY[h
y	 yh obp wgdg o c9tcvaÄtc o x p yual`YdY0yhMwuY>x p wuY>wuY©wcE}Yv§ p aÄY0fltV`Y o Y0yxY[aµakd o tgdamY[d o a Ç riÉa]Y[h
  p dx[Ya¶Z p ylh o Y0ylhdYIwcEyua$c|ZMc qmpEo h6`YwuY[aixcva¶Y[aix p yh o cEyhY[a$wuY o YEakh o Y[aia p yh p  a p  WY[hbYa[§
 Â0Î£ ½5 x p yh o cEyhY[aIwuY o YEakh o Y[aê ¢Ya p yRY[y o Y[vamh o Y[a pvo w p yuyceyxY0ZµY0ylhI©EcEwuYEGh o h p t p  pE¹







8 9 Ã¢ÂXÐ+Á+v¿ÞÂ¬Ã 8




l§\ É o cEt U aicEywE$jlt¢Y o  o cet U aµ§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ s
6§\v§\  p ZµY  p hb p ya ¦ºpvoiÇ  o Yx0hY[wArÆx[jlx[xÉ o cEt U a §§§§§§§§§I§§§§§§§§ F
6§\v§  E$jlt¢Y o  o cet U ai§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ 
l§  ªylhbY o ©vceHG o wuY o a §§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ 
D I[½"Â!JLKµNM O
s6§\ PÈcEw 6x U Yw6duY[a §§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ Q
sg§\v§\ _$Yamh o x[hbYw 6x U Yw6duY[a §§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ 
sg§\v§  6x U YwgduYa$«¶h U RÆr 6Y[ZµcEyhbxa §§§I§§§§§§§§§§§I§§§§§§§§ 
s6§  _iY[vamhY o 6cEhbd o cEhb p y nop  uY[Z §§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ \
sg§ l§\ Ç riÉTS p wuY["§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ \
sg§ l§   p Ztuduhky_$YvakhbY o ÆY[Yw §§§§§§§I§§§§§§§§§§§I§§§§§§§§ \
sg§ l§äs  p Ztuduhky_$YvakhbY o gcEhkd o cehb p y §§§§I§§§§§§§§§§§I§§§§§§§§ \
sg§ l§UF nop tGY o hbYa ¦ºpvo y p y  p ygyYx0hYw Ç riÉa §I§§§§§§§§§§§I§§§§§§§§¯s}s
s6§äs _iY[wgdx[y_iY[vamhY o 6cEhbd o cEhb p y §§§§§§§§§I§§§§§§§§§§§I§§§§§§§§¯s
s6§UF ¼cvabY pv¦WVpEo Yamh pv¦ ªyl©vY o hYw TËo YYa §§§§§§§§I§§§§§§§§§§§I§§§§§§§§XF
s6§  ¼cvabY pv¦WY;o cEyux U Ya¯§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§XFZF
[ I[½"Â!J ºÂêÂ!\
 [ O
Fg§\ ÉIY0yY o cEËrÆtut op cvx U §§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§XF,Q
Fg§   pv¦ h¨«Vc o Y n t¢Y[yuy §§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§XF
Fu§ l§\ _$YvakhbY o ÆY[Yw pv¦ c]S p hb ¦ §§§§§§§§I§§§§§§§§§§§I§§§§§§§§XF~
Fu§ l§  _$YvakhbY o gcEhkd o cehb p y pE¦ c] p6p t §§§§§I§§§§§§§§§§§I§§§§§§§§}
Fg§äs YVp duyw6ycEyw2_$Ywgdx0y^S9_  §§§§§§§§§I§§§§§§§§§§§I§§§§§§§§}
Fu§äs6§\  plp t_Riy obp y Ç Y[ o Y[Y §§§§§§§§§I§§§§§§§§§§§I§§§§§§§§}
Fu§äs6§  _$Ywgdux[yuµ_$YvakhbY o gcEhkd o cehb p yy_Riy obp Yw> plp ta¥§§§§§§I§§§§§§§§}
Fg§UF  p yx[dak p y¸§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§v
` ab \½E¿  ½lÃ¢6¿ÞÂ¬Ã `dc
l§\  pv¦ h¨«Vc o YIwuY[abx o tuhk p y §§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§v~
l§  Êflt¢Y o ZY[yh£cEhk p y §§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§eQ}
6§ l§\ ¼cvakY pE¦Ç riÉIaP§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§eQ}
6§ l§  ¼cvakY pE¦  plp ta±§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§eQg\
÷Ë÷0fhg
ikjml*n
 !" L+  "  	
   % 
  
O  ½ ºg½lÐ! ÂA@ O c
Q6§\ 6x U Yw6duyÄduywuY o _$YvakhbY o  p yamh o cEyha §§§§I§§§§§§§§§§§I§§§§§§§§eQ}~
Q6§  lZc o · pvo ¤» R_ 6r §§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§v
Qg§ l§\ S9cf6Z [yÄ_$YvakhY o ÆY[Yw2«¶h U R_ 6r §§§§§§§§§§§I§§§§§§§§v
Qg§ l§  _$Ywgdux[yuµ_$YvakhbY o RÆakY«¶h U R_ 6r §§I§§§§§§§§§§§I§§§§§§§§}
" IÂ¬Ã+ÀÁ+¿ºÂ¢Ã " D
 ;=< ½$#ê½Â!J&% Þ¿ÞÐ'#ê < ½lÐ
ÁÞ½l " `
> >ÄÁ+¿ ÀÐ+¿ÀÃË¾)(*,+.-/ ""
I ; ½60¿ÀÃË¾P < ½0% À¿ÞÐ+¿º7Í¥Â!J$ Ì ¿  Þ¿ÀÃË¾21+Á
Ã+v¿ºÂ¢Ã "43
K >ÄÁ+¿ ÀÐ+¿ÀÃË¾$5+.-/ " c
a B6IÎ
IÂ  \ º½ÃË½6|Â#J71$¿ÞÃ
Ð+¿ÀÃË¾R!# Ì # 3 8
1 #¢Á+Ð








   6 1 .   	 2 6
\v§\ _iY[vamhY o abcEhbd o cEhk p y2cEycejlaka¶akhY0ta §§§§§§§I§§§§§§§§§§§I§§§§§§§§ 
s6§\ ÊfgcEZtuYa pv¦ akh o x0hicEy>tc o ceY0Gh p t p  p vxcE¢a pEo haR§§§§§§§§§§§I§§§§§§§§ 
s6§   RÆr¸tc o cEY[¢h p t p  p vxcEGa pvo hba §§§§§§§§I§§§§§§§§§§§I§§§§§§§§ ~
s6§äs  RÆr¸h o cEya ¦ºpvo ZµcEhb p y §§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ \
s6§UF n
p hbY[yhbcEX¤y Ç riÉ §§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ \s
s6§  nobp t p akhb p yX»YcEx U t p hY0yhb³ceê¤y p tGY o cEhk p y>xcEyA¤l¢h U Y©EcEduY§§I§§§§§§§§ \ F
s6§ Q  p yA©EcEwµ¤y ¦ duyx[hk p y>§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ \
s6§  Ç a qmp yh¼©EcEduY Ç riÉ §§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§ \
s6§ä VpEo x[y|©EcEduYa¶h p  ¢YamZ|dgh£ceyY p duakjµcE©}Y §§§I§§§§§§§§§§§I§§§§§§§§}
s6§ä~ EijtGY o  o cEt U cvaba p x0³cEhbYw>h p ¤yu ¦ duyx0hb p y §§§I§§§§§§§§§§§I§§§§§§§§}
s6§\CSAyuZ|duZ ¤y'abY[hÆcEyuw2abcEhbd o cEhby ¦ duyx0hb p y §I§§§§§§§§§§§I§§§§§§§§v
s6§\}\ Y tc o hbhYx p Zt p yuY[yha§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§¯s}
s6§\ Y duwgyu|acEhkd o cehbyu Ç riÉa§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§¯sF
s6§\s PÈcEdYakY o ³cEcehb p yM§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§¯s
s6§\ F5Êyuakd o Yt p hY0yhb³ceê¤y p t¢Y o cehb p ya¼t op tGY o h¨j §I§§§§§§§§§§§I§§§§§§§§¯s}~
s6§\ _iY[wgdx[y o Y[vamhY o abcEhbd o cEhb p y §§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§XFu\
s6§\ Q Ç a qmp yh¼©EcEduY Ç riÉ a p tuhkZµcEG«¶h U y©}Y o hbYw2h o Y[Ya §§§§§§§§§I§§§§§§§§XF
s6§\ n d o YIwcEhc
 p «¡y©}Y o hY[wAh o Y[YaI§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§XFs
s6§\ _iY[vamhY o 6cEhbd o cEhb p y>y ¼cvakY pE¦ Y;o cEyx U Y[a §§§I§§§§§§§§§§§I§§§§§§§§XF
Fg§\ Riy obp y ¦ dgyx[hk p yA§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§XF
Fg§  _iY op yu ¦ duyx0hb p y5§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§XF
Fg§äs + c / ªhbY o cehb p y p ©vY o cEta +   / GyYhY o cEhb p yakx U YwgdgY + x /  pE¦ h¨«¼c o Ytut¢Y[yuy'Z p hb ¦ §§v
Fg§UF + c / PÈcEdY ¦ Y0hbZY$yhY o ©EcEa¼y>h U YZ p hb ¦ê¹ +   / TVU Y ¦ cEZj pE¦ x0 o x0du³c o yhY o ©EcEaI§§§§6\
Fg§  G uabY o ©EcEhb p y>«¶yw p « §§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§Q
Fg§ Q V dgjtc o cEY[¢ plp ta §§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§Q
Fg§  nobp  uY[Z pv¦ idgXx0j6x0Yc ¦ hbY o¶o Y op y9§§§§§§I§§§§§§§§§§§I§§§§§§§§}
Fg§ä  p ywghb p ya pv¦Ç Y ¦ §dFu§ä ¦ºpvo¶o Y op y'y p hiabcEhbakÅY[w §§§§§§§§§§I§§§§§§§§v
l§\ ÊfgcEZtuY pv¦
o Ywgdux[yuh U Y o YEakhbY o abcEhbd o cEhb p y>y2c Ç riÉ §§§§§§§I§§§§§§§§eQ}
Q6§\ TVU YÅ o akhiw o c«¶ cvx¤ pv¦ ZyuZ'duZ ¤ly|akY[h$hY[x U yu duY|§§§§§§§§I§§§§§§§§6\
Q6§  TVU YakYx p ywAw o c«¶ cvx¤ pv¦ ZyuZ|duZ ¤yabY0hÆhbYx U yu dY §§§§§§I§§§§§§§§6\
Q6§äs TVU Yh U  o ww o c«¶ cEx¤ pE¦ ZyuZ|duZ ¤yu'abY0hÆhbYx U ygdY §§§§§§§I§§§§§§§§}
V §\ y ¹ wuw p h §§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§¯F
V §  akt¢Yx ¹-¦ tutut §§§§§§§§§I§§§§§§§§§§§I§§§§§§§§§§§I§§§§§§§§¯V §äs X©}Y o Z pvo YE» plp tX\}l plp t¬6l plp t¬vs o YamtX§§§§§§I§§§§§§§§§§§I§§§§§§§§¯ZQ
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ªyÄªyamh o dux[hb p y]XY[©vY[ n c o cEY[akZ +  n / x p ZtgY o a[ex p wgYVabx U YwgduycEyw o YvakhbY o cE p xcEhb p yc o Y­h¨« p
wgÑx0duhih£cvam¤la ¦ºpvo x p wgY p tuhkZcEhb p yX§ p wuY'akx U YwgdgyuMx p yuakamhay9ZµceflZ0yÄh U Y'Y0fltu p hcEhb p y
pv¦ h U Yµ n p
	 Y o Yw¥ j¸h U YMt o Y[xY[wuY[yx[Y o Y[cEhb p y  ¢Y[h¨«;YY0y h U Y p t¢Y o cEhb p yayc"x p wuYE§ GyY ¦ cvx[h pvo
h U cehÈy U  uhbaakdx U dabY¶ah U Y o YEakhbY o x p yakh o cEylhba§ EÆc©lycZhbYw'yduZ| ¢Y o;pv¦¬o Y[vamhY o at opvU  uhaU c©ycey±duy  p duywuY[w±yldgZ| GY o|pv¦ ©EcEdYaakZ|duh£cEyY p damjRcE©}Y7§ T « p Zµc qmpvo yY[cEhb©}Y o YEakhbY o
x p yuakh o cEyhbaÆc o Yv»
\}§¶abY o cE cEhk p y pv¦ ywgY[t¢Y[ywuY0yh p t¢Y o cEhb p ya} ¢YxcEdakYÆh U Y o YÆc o Yiy p h;Y0y p d Uµo Y[vamhY o a­h U cEhÈx p duw
¤}Y[Y[t"cEêh U YyhY o ZYwgcEhY o Yamduhba
6§¼yh op wgdx[yMamtux p wuYEêh U ceha«;YÄdabY|h U Y|ZY[Z pvo j2cvaIcEyyhY o ZµY[wg³cehY'amh pvo cv}Y'yakhbYcvw pv¦
o Y[vamhY o a§
_$YEakhbY o cE p xcEhk p yÄx p yamakhba;yMcvaka p x[cEhbyct U jlakxcE o Y[vamhY o h p cI©vcedY¶t obp wgduxYw«¶h U yh U Y
x p wuYv§  ¦ h U a'hcvak¤ a|xc obo Yw p dgh| GY ¦ºpvo YMh U Yabx U YwgduygÈh|yh obp w6dxY[a|yY[« ¦ cEakYMwuY[t¢Y[yuwuY[yx0Y[a
+ cEyhkêcEyuw p duhbtgduh¼wuY0tGY0ywuY0yx[Ya /  ¢Y[h¨«;YY0y>h U Y p tGY o cEhk p yuaVcEyuwµZhbyuh U YcEZ p duyh pv¦  n §g ¦ xc ok¹
o Yw p duhc ¦ hbY o Xaktux p wgY]Z U hÆ GYÄylh op wgdx[YwêXamyx[Y]h U Y]abx U Y[wgduY o h o Yah p Y0fltu p hIcEh ¢YamhIh U Y
 n Ët op wgdx0yAh U Y0y±Z pEo YÄ©EcEdY[aamZ|dgh£ceyY p duakjcE©}Y]h U cEy¸h U YµcEZ p duyh pE¦ t U jlakxcE o YEakhbY o a§
ltux p wuYÈw o cEZMcehbxcEjiwuYx o YcEabYa
h U Y­tGY ob¦ºpvo ZMceyxY ¢YxcedabY pv¦ ZY[Z pvo j U Y o c o x U jcvxx[Yaba+³cEhbY[yx0Y[a§
r  ¢YakhMcEtut obp cvx U ax p Z| gyuy¸x p wgY2akx U Ywgdgyu¸duywgY oµo Ya p d o x[Y"x p yakh o cEylhba§ TVU Y o Y[cEhb p y
 GY0h¨«VY[Y[y h U YMh¨« p t U cvabY[ac o YMamhbdw6Yw¥y®c p akh pv¦ « pvo ¤ Y;o cv~FuÉ Evg Y ÊhEÆ~g\} n y~}sÀ§ TVU Y0 o
tud o t p akYa¼h p h o jx p yakh o dx0hbyc]akx U Yw6duYI«¶h U c|ZhY[wMcEZ p duyh pv¦ ©EcEduYa¶akZ|duh£cEyY p damjµcE©}Y
y pvo wuY o h p c© p w]aktgux p wuY¼« U Y[yMcE p xcEhby o YvakhbY o a[§ TVU Y¶ZµcEyÄt obp  uY[Z «¶h U akdux U cEyµcEtut op cvx U
aXhba U  U x p ZtuY7f6h¨j}§HGyujx p wuY­abx U Y[wgduy$t op  gY[Z¡duywuY o
o Ya p d o x[Y;x p yamh o ceyhaXa n¹ x p ZtuY[hYE§
rwuw6y o Y[vamhY o x p yamh o ceyha¶h p h U a¼t obp  uY[Z yx o YcvakYa¶h U YIx p ZtgY0flh¨j}§
ªyh U a o Y0t pvo h¬«VY|t o YakY[yh p d o x p yh o  uduhk p y2y"h U Y'ÅY0w pv¦ c© p wgycEyuw o Y[wgdx[yaktg
x p wuY
h U ceh¶x p dgw ¢Y}Y0yY o cEhY[wM jcEyjabx U Y[wgduY pE¦ c Ç  o Yx[h;rx0jlx[xÉ o cEt U + Ç riÉ / §dGd o cEtut obp cvx U a;h p
Z p wg ¦ jAcEyw9Y7flhY[yuwPh U Y pEo EycEË o cEt U y9akdx U c«Vcj2h U cEhcEË©EcEw2akx U Yw6duY[a pv¦ h U YyY0«  o cEt U
©}Y o  ¦ j¥h U Y o YEakhbY o x p yakh o cEylhbaµceyw c© p w aktuyuakYY>Åvd o Y¸\}§®· Yt obp x[YY[w  jakhbduwgjyRh U Y
« pEo akhVxcvakYÆy o Y[vamhY o yY[Ywê§·¸YxcEh U a­y p hk p yh U Y ½¾¢¿Þ[½'gÁËg¿ºÂ¢Ã pv¦ cx p wuY$« U x U a­h U Y
ZMcf6ZMceyldgZ| GY o¼pv¦Go YEakhbY o a + ©EcEdYaÈakZ|duh£cEyY p damj]cE©vY / h U cehVx p duw GY$dabY[wM jMcEabx U Y[wgduYa§
 ¦ «;Y$akdx[xY[YwyÄZhbyu$h U Y o Y[vamhY o acEhkd o cEhk p yêvh U Y0ycEyj|abx U YwgduY$x p duwÄy p hY7fgx[YY[wh U Y o YEakhbY oo Ydg o Y0ZµY0yh§È_iY[wgdx0y'h U Y o YvakhY o acehbd o cEhb p yµyl© p ©vYa¼ylh op wgdx0ya p ZYÆyY0« akY o ³cEcehb p yMc o xa
 â fìÞñkçVñkòâ é7ìÀñçÞñbãÀðíäìÀãêægæëeñbçÀé0ìÞâäækfãêðãÀñkòÆìÞæ$ëeðçÀã-ðñìÀáñ­úæ¼ëðìÞâ f
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y"h U YÄ o cEt Uo Y[akh o x0hbyµh U Y'yamh o dx[hk p y"Y[©vY[tc o cEY0amZ h p c© p wamtux p wuYE§· Y|E©}Yh U Y|xcvabY
« U Y[y¥h U YMamtu;x p wgYµx p duwRy p h' ¢YMc© p wuY[wê§ E p «VY0©}Y o ;amyx[Y p d o cEtut op cvx U o Yw6dxY[a|h U Y o YEakhbY o
acEhkd o cehb p yY0©}Y0yµ ¦ hY0f6xY[YwuaÈh U YÆcEZ p duyh pv¦¬o YEakhbY o alcEyjÄabx U YwgduYi« p duw U c©vYcZhY[wÄcEZ p duyhpv¦ Y0f6xY[abak©}Y'©EcEdYa¶amZ|dgh£ceyY p duakjµcE©}YÄ§  p yabYduY[yhbj}h U YcEZ p duyh pv¦ aktuXx p wgYIa¼ZhYwG§
TVU Y o YAc o YMh¨« p Zµc qmpvo|o Ycva p ya ¦ºpvo wgaba p x0³cEhky o YvakhbY o x p yakh o cEylhba| GY ¦ºpvo Yx p wgYAakx U Yw6duyu§V  o akhg ¦ h U Y o YvakhbY o acehbd o cEhb p yAw p Y[a¶y p h$Y0f6x[YYwAh U YcEZ p duyh pv¦+o Y[vamhY o au«;YIxcEyAEy pvo Y o YEakhbY o
x p yuakh o cEyhba ¦ºpEo x p wuY$abx U Y[wgduycEyw]«VY¶h U Y[y o Y[wgdxY$h U Yix p ZtuY7f6h¨j}§ 6Yx p ywê o Y[vamhY o x p yamh o ceyha
Z p wuY0aMy°Z p wgY o yt obp x[Yaba pvo a2c o YRamZc o  ¢YxcEdabYPh U Y o YPa ¦ Y0« t p abam uYx p yuÅuvd o cehb p yaê»h U Y
cEZ p duyh pv¦Go YvakhY o aÈxcEy GYÆs6 Q F pvo \v6cEywh U Y o YEakhbY o h¨jtGY[a¼c o YÆx0³cvakakÅYwcva­yhY[}Y oÈpvo 
 p ceh§
E p «;Y[©}Y o  o Ya p d o x[Yx p yakh o cEylhbaVc o Y$YakaVx p Ztc o cE gY»+Ycvx U t op xY[aba pEo xcey U c©}Yiha p «¶yMt obp t¢Y o hkY[a§TVU a p  u}Y[a$duaÆh po Y[w p x p wuYabx U Y[wgduy ¦ºpvo Ycvx U hc o }Y0hÆt op xYaka pvo §¶· h U9p d o cEtut obp cvx U «;Y|xcEy
 uduwMc Ç riÉQh U cEh¼abcEhbakÅY[a o Y[vamhY o x p yakh o cEylhba ¦ºpvo c« Up Y ¦ ceZj pE¦ t op xY[aba pvo a[§ Vpvo yuakh£ceyxYE6 ¦
«VYx p yakh o dx0hc Ç riÉ «¶h U c o YvakhbY o acEhkd o cehb p y pE¦ s66«VYxcEy2abx U Y[wgduYh¶y2cEyjZ p wuY o y>h£c o }Y[h
t op xY[aba pvo a$h U ceh U c©vYy p h¶Y[aba¶h U cey"s o YvakhY o a[§
TVU a]w p x[duZY[yhx p yhcEyaÄh U Y ¦ºp  p «¶y"akYx[hk p yua§  U cEtuhY o  o YxceaÄa p ZY> cvakxMh U Y pvo Y0hbxcE
y p hk p yacEyw®y p hcEhb p yaÄy  o cEt U a§ 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(b) NUAL parallel topological sorts
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(b) the extended graph associated to the killing function
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(a) u < v <k(u) (b) v < u <k(v)
impossible impossible
k(u)
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(d) z = x * z
(e) w = x * x
(a) x= t * e
(b) x = x / e
(c) y = y / e
(d) z = x * z





(3) DAG through the first path (4) DAG through the second path
c
c
(a) x= t * e
(b) x = x / e
(f) y = y’
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(a) the parallel loop
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(b) null cycle in the rerolled graph G
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